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ZUNI CHRONOLOGY 
By Leslie Spier 

AMERICAN MUSEUM OF NATURAL HISTORY, NEW YORK 
Communicated by H. F. Osborn, February 19. 1917 

In connection with ethnological studies in the southwestern United 
States, the American Museum of Natural History is conducting an 
archeological survey of the same area. This provides the necessary 
background for a complete understanding of the ethnography of the 
region. While much energy has been expended in the Southwest, chief- 
ly on the description of cultures, little progress has been made in the 
delineation of its culture-history through want of a chronology for the 
region. 

The problem takes definite form when related to the ethnologic 
study of the social structure of the Zufii tribe now being made by Prof. 
A. L. Kroeber of the University of California. It is conceivable, for 
instance, that a far-reaching effect may have resulted from the concen- 
tration of the Zunis into a single huge community from their several 
villages of early historic times (the famous 'Seven Cities of Cibola'). 
What can archeological method tell us of the former groupings of these 
people, of their ultimate origin and their relations with other peoples? 
The answer to the problem rests on the establishment of a chronology 
which will order the confused mass of cultural data into a culture- 
history. 

The possibility of attacking the problem in the vicinity of Zufii itself 
was made clear by the richness of the finds of the Hemenway expedition 
of 1888 under Cushing, Bandelier, and Hodge, by a later hasty recon- 
noissance of the region by Fewkes in 1890, 1 and finally by Kroeber in a 
suggestive study incidental to his ethnologic work in 1915 which in- 
dicated the main direction the chronology would take. 2 The present 
study was undertaken by the writer in the summer of 1916. 

The pueblos of the Zufii tribe occupy a strategic position for the 
study of the Southwest. They lie on the headwaters of the Little 
Colorado River in central western New Mexico, occupying a central 
location in the area. The two great areas of ruined pueblos lie one 
along the northern margin of the Southwest culture province in the 
drainage of the San Juan, the other along its southern margin in the 
Gila and Salt River watersheds. To the east, the occupied villages of 
the Pueblo Indians stretch along the Rio Grande, and from that center 
an extension of the modern culture including Zufii stretches westward 
into northern Arizona. We now have Nelson's partial chronology of 
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the Tano tribe 3 and Kidder's suggested sequences for the Pajarito pla- 
teau 4 and for Pecos pueblo, 5 all on the Rio Grande. A chronology from 
the western section of the Pueblo area is therefore a desideratum. 

The procedure involved in this task presents some novel aspects. 
Simultaneously in 1915, N. C. Nelson, A. L. Kroeber and A. V. Kidder 
arrived by three different inductive methods at the same conclusion, 
viz., that the characteristic Southwestern pottery was of the highest 
evidential value for the purpose of reconstructing the sequence of pueblo 
occupation, or, in the widest sense of the term, establishing a chronol- 
ogy. Their methods of reconstruction were respectively stratigraphic 
observation of refuse deposits, the hypothetical ranking of surface' finds 
and the observation of concurrent variations, and the hypothetical 
seriation of the several pottery techniques. Of these three methods, 
the advantages rest with the first, but its application in the case of 
Zuni finds was precluded by the shallowness of the refuse deposits at 
most of those ruins. The writer was therefore led to combine the 
two methods of stratigraphic observations and hypothetical ranking of 
surface finds. 

Where stratigraphic observations could be made it was observed 
that the variable value of one fluctuating pottery type, 'corrugated' 
ware (so named for its characteristic plastic decoration), could serve 
as an index of stylistic variations in the whole pottery art. On analyz- 
ing for their type content the samples of potsherds collected from the 
surface of ruins for fifty miles up the Zuni valley and from their refuse 
deposits, it was found that the resulting data fell into two groups. In 
both groups corrugated ware was present in the samples in amounts 
varying from 2% to 60%, but in each group the accompanying wares 
differed in type or in proportions, or both. For instance, samples of 
sherds collected from two ruins showed corrugated ware present in 
each to the extent of 40% of the whole pottery art, but associated with 
this at one ruin was 60% of a white ware, while at the other 23% of red 
ware and but 37% of white were found. For synthetizing these data 
we had at hand three premises: some of the ruins were claimed by the 
Zuni as their former villages and others were so mentioned in historic 
records, the whole group of ruins stand somewhat isolated from other 
groups in the Southwest, and finally, the decorations on the pottery 
found in them had sufficient individuality to set off the whole group 
from the rest of the Southwestern ruins. 

* To synthetize these data we had two guides. It became clear while 
making stratigraphic observations at the historic ruins that while cor- 
rugated ware is represented to the extent of only 2% in historic ruins 
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and in modern Zuni, it had played a larger role in the pottery art of 
earlier times. Similarly, the oldest remains in the valley showed an 
analagous variation in the use of corrugated ware, but in the opposite 
direction suggesting its coming predominence at a later period. Assum- 
ing then that we had here the end and the beginning of a stylistic pulse 
— an assumption made strongly presumptive by observed sequences in 
other sections of the Southwest — we ranked the data according to the 
ascending values for corrugated ware up to the maximum and then 
in descending order to the values for the recent villages. The validity 
of such procedure lies in the observed seriation of the accompanying 
wares: when a series of three or more distinct, but mutually dependent 
values are ranked according to some postulated sequence for one, and 
the other values are found to present serially concurrent variations, it 
may be safely concluded that the result is other than fortuitous. The 
results in this case amply justified the assumption. The fluctuations 
in the ceramic art of the Zuni thus stand revealed and are directly 
translatable in chronological terms. 

The results obtained from the application of this chronology were 
the following: 

1. The chronological scale itself shows a sequence of the pottery 
types, or rather of the predominating wares in the order of white, cor- 
rugated, red, black, and with the last buff and white. Of these black 
is a dull unsliped ware, corrugated shows the familiar indented coils, and 
the decorated wares are black-on-white, black-on -red, black and white- 
on-red, brown-on-buff, and brown and red-on-buff, and the modern 
varieties of white ware. The sequence of the techniques parallels 
Nelson's for the Tano ruins in its general outlines: two color and later 
three color painted ware, two color glazed ware, three color combina- 
tion glazed and painted ware, and modern painted wares, with corru- 
gated ware appearing at all times and black ware in later periods. 

2. The Zuni valley has been occupied continuously from an early 
period. The occupation has been transitory, no site being occupied for 
any considerable period. Certain major shifts of population are observ- 
able however : first to the northeast and east barely crossing the continental 
divide, later a return to the Zuni basin still occupied by the Zufiis. 

3. The Zufiis first occupied single houses and later communal dwell- 
ings o the well-known Pueblo type. The former are uniformly small, 
the latter rectangular or circular structures of considerable extent. It 
is not clear that the first type developed into the communal dwelling. 
This sequence of architectural types has been often postulated by older 
writers, but never proved. 
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The problem has then found a partial solution, inasmuch as we have 
traced the growth of Zufii communities and the ancient isolated char- 
acter of their habitat. On the other hand the evidences for cultural 
isolation he only in the development of such items as pottery designs of 
specifically Zufiian character, the general nature of their culture-history 
as a whole showing a common growth with their Rio Grande neighbors. 

The few data now at hand for the Southwest suggest a marked uni- 
formity of culture throughout that area from the earliest times, with 
the gradual individualization by the several tribes of certain minor 
culture traits. 

Whatever its specific results, this study has shown that the method 
of assumed seriation can be applied to archeological phenomena. So 
far as the method is concerned, the novelty lies in its application to 
American culture-history. 

The full data will be published in the Anthropological Papers of the 
American Museum of Natural History. 
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THE AGE OF THE BOLIVIAN ANDES 
By Edward W. Berry 

GEOLOGICAL LABORATORY. JOHNS HOPKINS UNIVERSITY 
Communicated by H. F. Reid, February 26, 1917 

During the joint explorations of Messrs. J. T. Singewald, Jr., and B. 
L. Miller in South America extending over several months in 1915 fossil 
plants were collected at two localities in the highlands of Bolivia. One, 
an entirely new locality at Corocoro' near the western edge of the alti- 
planicie or high plateau of Bolivia and the other at Potosi in the Cor- 
dillera Real or Eastern range of the Andes, from which fossil plants had 
previously been described by both Engelhardt 2 and Britton. 3 

In the series of volcanic tuffs which contain the fossil plants at the 
latter locality and from a slightly lower level a few marine fossils were 
collected and as the age of these tuffs has never been determined and as 
they throw an unexpected light on the age of the eastern range of the 
Bolivian Andes and of the extensive mineralization of that region a brief 
preliminary announcement seems desirable. 

Although the textbooks tell us that the Andes date from Cretaceous 



